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1. Use of at least one fragment of an 

enterobacterium membrane protein OmpA for preparing^ a 
5 pharmaceutical composition intended to be administ/ered 
nasally, to improve the immunity of a mammajr with 
respect to an antigen or to a hapten. 

2 . Use of at least one fragment of $f membrane 

protein of Klebsiella for preparing a pharmaceutical 
10 composition intended to be administered^ nasally, to 
improve the immunity of a mammal witjr respect to an 
antigen or to a hapten. 

3 . Use of at least on^' f ragjsrfent of a membrane 

protein according to claim 2, characterized in that the 
15 membrane protein is an OmpA of Klebsiella pneumoniae . 

4 . Use of at least one/ fragment of a ^membrane 

protein according to onsr of claims 1 to 3, 
characterized in that sai^a membrane protein or its 
fragment is obtained by recombinant process. 
20 5. Use of at lea^t one fragment of a membrane 

protein according,, to/ claim 4,' characterized in that 
said recombinant \ngtfibrane protein or its fragment is 
renatured in the A>resence of detergent chosen from 
Zwittergent 25-14, Zwittergent 3-12 and 

25 octylglucopyrary5side . 
6 . Use 

protein according to one of claims 1' to 5, 
characterised in that at least one fragment has the 
sequence yfcEQ ID No 1. 
30 7. /Use according to one of claims 1 to 6, 

characterized in that the antigen or the hapten are 
chosen from the group comprising proteins, peptides, 

^saccharides, oligosaccharides and nucleic acids. 
8 y Use of at least one fragment of a ^/membrane 

35 protein according to one of claims 1 to 7, 
'characterized in that the. antigen or . the -hapten 
originate from a virus or from a bacterium. 
9. Use of at least one fragment of a /membrane 

protein according to one of claims 1 to 8, 



at least one fragment of a /membrane 
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characterized in that the antigen or the hapten 
comprises at least one protein fragment of/ a 
microorganism responsible for pathologies of / the 
airways. / / 

10. Use according to claim 9, characterized/in that 
said microorganism responsible for pathologi/s of the 
airways is chosen from RSV, parainf luenzae vCrus (PIV), 
influenza virus, hantavirus, streptococci/ pneumococci 
and meningococci. / 

11. Use of at least one fragment/ of a /fnembrane 
protein according to one of claims 1 to 10,' 
characterized in that the antig/n or the hapten 
comprises at least one protein fra/ment of the human or 
bovine respiratory syncytial viriis (RSy) . 

12. Use according to claifli 11< characterized in 
that the antigen or hapten / comprises at least one 
fragment of the protein G of/the RSV. ^/ 

13. Use according to Gather of claims 11 and 12, 
characterized in that yche antigen or the hapten 
comprises at least one off the sequences SEQ ID No 2 to 

SEQ ID No 74. ^V)x / 

14. Use according' to one of claims 1 to 13, 
characterized in tmat said fragment of a membrane 
protein is coval/ently coupled to said antigen or 
hapten. / / 

15. Use according to claim 14, characterized in 
that one or more bonding elements is introduced into 
the fragment/ of membrane protein and/or of the antigen 
or of the hapten in order to facilitate the coupling. 

16. u/e according to claim 15, characterized in 
that ther bonding element introduced is an amino acid. 

17. / Use according to claim 14, characterized in 
that / the hybrid protein, which is obtained after 
coupling between the fragment of a membrane protein and 
th4 antigen or the hapten, when said antigen or hapten 
/s— protein - -in -nature, i-s - prepared -by- ,- genetic- 

/ recombination . 

18. Use according to one of claims 14 to 17, 
characterized in that the pharmaceutical composition 
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contains a fragment of a membrane protein coupled tp^ an 
antigen or a hapten. ^ ^< 

19. Use according to claim 17, characterized in 
that the pharmaceutical composition /contains a 
transformed host cell which is capable/of expressing a 
hybrid protein containing said foment of membrane 
protein coupled to said antigen or hapten . 

20. Use according to eitj>^r of claims 18 and 19, 
characterized in that thp/pharmaceutical composition 
does not contain any ad^dvant. 

21. Method, for preparing a protein or one of its 
fragments by ira&ojaDinant process, characterized in that 
said protein Wor one of its fragments is, after 
extraction, /renatured in the presence of a solution 
comprising a detergent chosen from Zwittergent 3-14, 
Zwitte^gent 3-12 and octylglucopyranoside , and in that 
saya recombinant protein is not interferon p. 
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Use of at least one fragment of a membrane protein for 
preparing a pharmaceutical composition intended to be 
administered nasally, selected from the group consisting of 
an enterobacterium membrane protein, 
an enterobacterium membrane protein OmpA, 
a Klebsiella membrane protein, and 
a Klebsiella pneumonia membrane protein OmpA 
useful for improving immunity of a mammal with respect to 
an antigen or a hapten. 

/ - 23 - 

Use of Claim 22 "wherein the membrane protein or its 
fragment is obtained by recombinant process. 

/ - 24 - 

Use of Claim 23^ wherein the recombinant membrane 
protein or its fragment is renatured in the presence of a 
detergent selected from Zwittergent 3-14, Zwittergent 3-12, 
and octylglucopyranoside . 

/ - - - 

Use Of Claim 22 wher e in — -n 1 i cr str r>n^ rragmpnt has the 
jseguerfceSEQ ID No 1. 

y - 26 - 

Use of Claim 22 wherein the antigen or hapten are 
selected from the group consisting of proteins, peptides, 
polysaccharides, oliogosaccharides and nucleic acids. 
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Use of Claim 2 6 'wherein the antigen or hapten origi- 
nate from a virus or a bacterium. 

^ - 28 - 

Use of Claim 27 wherein the antigen or hapten comprise 
at least one protein fragment of a microorganism responsi- 
ble for pathologies of the airways. 

/ - 29 - 

Use of Claim 28 wherein the microorganism is selected 
from the group consisting of RSV, parainfluenza virus 
(PIV) , influenza virus, hantavirus, streptococci, pneumo- 
cocci and meningococci . 

/ - 30 - 

Use of Claim 26 wherein the antigen or hapten com- 
prises at least one protein fragment of the human or bovine 
respiratory syncytial virus (RSV) . 

/ - 31 - 

Use of Claim 3 0 wherein the antigen or hapten com- 
prises at least one fragment of the G protein of the RSV. 

- 32 - 




Use of Claim 3 0 / where in^-khe — aTTtigen or hapten com- 
3ne~~of sequences SEQ ID No 2 through SEQ ID 



- 33 - 

Use of Claim 31 therein the antigen or hapten com- 
prises at least one of sequences SEQ ID No 3 through SEQ ID 
No 136. - 34 - 

Use of Claim 22/ wherein the membrane protein or its 
fragment is covalently coupled to the antigen or hapten. 

/ - 35 - 

Use of Claim 34 wherein one or more bonding elements 
is introduced into the membrane protein or its fragment 
and/or introduced into the antigen or hapten to facilitate 
the coupling, forming a hybrid protein. 
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Use of Claim 3 5 wherein the bonding element introduced 
is an amino acid . 

/ -37- 

Use of Claim 36 wherein the hybrid protein, obtained 
after coupling between the membrane protein or its fragment 
and the antigen or hapten, wherein the antigen or hapten is 
protein in nature, is prepared by genetic recombination. 

^ - 3 8 - 

Use of Claim 3 7 including a transformed host cell 
«! which is capable of expressing a hybrid protein containing 

0 said fragment of membrane protein coupled to said antigen 

or hapten. 

- 39 - 

Use of Claim 38 which does not contain an adjuvant. 

- 40 - 

A method of preparing a protein or one of its frag- 
ments by recombinant process, wherein said protein or one 
of its fragments is, after extraction, renature in the 
presence of a solution comprising a detergent chosen from 
Zwittergent 3-14, Zwittergent 3-12 and octylglucopyrano- 
side, and wherein said recombinant protein is not inter- 
feron S. 
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